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4. ^rH^I 7l^r Aj-ofl ^<3*h *)U ^ *fl2 D}i a || ^V^o.S ^*}JI, iSell^i 
H n^^r 4^31 *fll ^ *fl2 4i3f| ^^HM *fll ^ *(|2 *§^cK 

7fl^« m 4i3t ^, CM ^2 n>i£EL«- °l-g-*M ^^^-g- 

1-^- ^ ^^.£.3. 1- * 7fl^» °11^^1-J1, -f- 

^13 *}^EL £ #^#^r ^ «ei^.» #4? Bl^li ^ 

[ifll£] 

£ 5g 
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-§-^r {METHOD FOR FILLING UP A HOLE} 

£ 5a vfl*] £ 5h^r X| 1 4€- #^ "A U «o V ^^: ^ 

£ 7a vfl^l £ 7e^ A]2 ^-4? *fl^ ig-igj.fi. ^^^ 7 ] <^ 

110, 210 : i&5=*l| 7l^r 120, 220 : *^ 
130, 230 : ^<£^ 130a, 230a : "£<£^ ^ 
140 : afll v}^3.%- 140a : afll 4i3f sfliel 
150 : *I12 *>^a# 150a : *fl2 ^>^ 3 ^. sflej 
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160 : sfl^ 170, 270 : 

180, 280 : ^ 240 : °>^3 # 

240a : 4^3f sfl^ 240b : ^€ ^iaf sfl^ 

<i7> ^y>^ RAM(Random Access Memory) oflae) ^^^^ Moores^l ^ 

^Hl Stl^M Moores^ *\}2.£{ ^av^^l 3$=-g- iJ|-B}-v£ 

RAM ^ ofljE.^ -§-*£o| tfl 3^d}t} 4tifl ^S.^ #7>*Vcf^ 3^- =L tfl-g-JlS. 
^cf. 2f 4«fl x$SL2] *\}5LZ\ -g-^ ^7>^ Afl S £ >*fltflS} ^ °1 #^ aJK^ i^}^ 

^ ^4H1 333^ 3.7\7\ 33 ^M-M cq-Bf ^(interconnect line)#^ 

^tfl^oi tie] qx\ #±.f>}7\] ^tf. zielM-, e^ll- a}o1^ ^e)7> #^15}-^ ej- 

^%>-a: ^1^171 ^oi # A> ol^ ^e)^ ^ ol^> 7 > 5] ^ 

«KE*)1 4l7> *}*)lcq AjJ: xj<£0- o|:7]trCf. te^l] ^HM^Pl 
W H o V< L> 7 r £-H) ^>M-^ HflAjO.^. Aj-g-S]^ Hi 7^*^ ^-^A] 71^ ^ o] 
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<18> te^] i*}^ ^ el-oifil *J= 2.66u&cm ^£^1 «l*1U"a- 

£x= ^ul^-(Al) 31 Al~g-*}£i}. 1998^ IBiMH ^ 1.65 u &cm 

^*Rr y o v ^* 7lWtr °leflS. ^7fl^ ^sl# A>-g-^H wfl^i^- ^ 

^*Hr ^IH tfl^H ^ «a^7> asH, ^el^r cfl-^ 

#3 ^RKdamaSCene^cHl ^*fl Wfl^l* ^Cf. 

(Final Wiring Layer)# ^MS. ^sr>^£, sfl^^^r ^ ^ «ti*] ^(Wire-bondingHl 
*1tt 3fl = (Al Pad)# ^7>2lO.S A^5Mo| *Vcf. o] n)!, yfl^l^S <£-f- 

:E##*r "S^^r S=fe al<H#(via holeH nfl^^o) ^n} , 

%A iH^l^ wfl A d^* ^71^ <£^*}±r ^# t^R] (Single 

Damascene) ^l^fl^i ^€ ^ 9X^. 

<20> £ 1^ ^efl^ Cfn>^l ^ofl ^c.) nfl ^-2- -g^y] ^ ^n]^ 

4^!^, wH dense via pat tern) -°3.^-£l °13^el TlsH 

^•sl(Cu)^ S^l^(recess) ^ aM^h £ 2fe «H ^0.^*- 
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<21> £ 1 ^ £ 2« ^2:^, Sj^l^i Hl^ Bfl^o] ig^ig h.w.0.^w.e1 

^7>W. o]4 «1<H *ofl nfl^s]^ EMl^r «ti^4^ ^d^l^ <^^# « 

< 22 > £ lofl^ sfl^ a.y.o,] aloUa), ^ 4//m ^51^ 7^^ o)^^ 

Wl^(b), 7^1) 7iB}S ol^^ «l<H(c), of 10/1M 7^3. ol^^ 

(d), ^ 14~15jum ol^^l ^l^Ce), H^Jl 220/an 7^3. 

«H(f)-I- 31*]- M-t^H 5M. ( a )^ ^4-, ^e}°] e,^^ oj=^ 

7^ Q m ^£ol^n> ( ( b ) ^ ( c )<4 ^-ol o)^S\^ 7]eJ{ 7 } ^ 7 }ig + ^L S^-fli <$ 

£ ^7>*M, of 1Qfm o^o} o]^ T^SKd), (e) ^ (fWMfe 

<23> £ 3^r ^RHl ^^.fil nfl^# -M^*>7l ^ , «H 

<24> £ 3-1: «H * S^r ^ a>£^] 7] #(10) ^Hl 

^"(12) ^ ^^^(30)# #-§-*><^ 7l#(10Hl ^3 £*I#(20)# 

7]^ ^^^cf. o}e|*v tijo^ ^ 5£i=. * ^H^r ^ #ein(40)7> 

cf. ^Jr^iLS ^.ol= tE^r 5^4^(42)^ #ein(40)^ -tf^ofl IJ-^H, ^ € 

sin (40)^ O.S ^€ ^cf. 
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^■71 #**r #5^(40)1- *|^*Kr ^^H) SH*!, IS^liB *«€(.£*13*1 & 
-g-)€- <>l-8-*M ^^^(30)3f ^ ^^m-(i2)# ^4°"H «1<H ^ ^ 

^^>j7, 7]-# ^oIl} (electroplating) °l-§-o-H «H * 

oil ^5j# ^fl^tbcf. ^-71 ^71 ^-^H yjo^ ^ ^ ^"3^(30)^ 

^ S-^MM ^ejf^l ^^cf. s-ts-j, ^i^ol ^ uH ^^#o] HBj- 

7]^1^ <&v} (Chemical Mechanical Polishing) ^ *\ ^-^-S ^e^^-Tfl sM Jio] 
-E-M- ^1^(42)* ^^*r4. 

^ (40)^11 eMl^i(42)^r #ei^L(40) ^ ^#(5^13*1 

SMr) #3 ^#-S- Ir^fTfl ^ ^ 5io.^, &H1^(42) tflofl ^sfl^ -g- 

71^1^ ^ #s]zl(40)^- ^ «Fd# ^§>7fl ^ ^ 91^, ^--r- wfl 

A]#oq o.^ - £ 

5. 41- %^*r^ , ^efl^l ^# 4 D >4l ^*<H Si^^i, «1<H #^ aL7]7> ^ 0.25//m 
n l^>^ J£°li=M- e!4^7> «l«i^7ll iH^r^, ^ 0.25^ °l^MH^r ilo]^. 

^ 2l^7> ^S^l 91 ^ $Unf. ^1^*1 ^-o], ^ ^eiZLofl ^M3°-Rr 

HL^ J^o]£L ^ ti^ 371 7> ^7f?Vcf. ^, ^Eflo) 

tfpKl :g.^ofl nlAfl^ 37l^ *ofl ^e] ^ ^-g- nfl^Rr ^ > 3 

^ ^ ^f-ol 7}^s§ o) nfl °- ^cf. 
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^ nfl^(ga P filling)^- -fi-51S}<*l «1<H 1- £E£r ^ # iflofl oj^o) ^ 
=L% %^\7] flfc ^4- nfl^ « 0 V^^ XI ^Rr ^o]cf. 

S>£*1| 7l^r -^ 0 H1 ^^av, Xll n>^a# ^ Xl2 *>^3#^§- JlS. 
^, A o v 7l Xll ^ XI 2 pV^af-^r XI 1 ^ 7fl^l- ^ XI 1 g XI 2 *}^EL%- 

^ X]3 3flH-§: ^, XI 2 4i3f 3fl€^r 

A oM Xll ^ ^ ^<gn| ^Eio. ^ W . 1- ^ #71 3^5} 7fl^# nfl^^V 

^ ^r^* ^*>JL, CMP 21^r «-» -f-*fl XI 3 md ^ ^f#-§- 

<30> *fli v}^3.%- sflE^ 0.5. ^^>c^ XI 2 7|)^« ^^^>7l ^ 

Xll "}^H# ^fl^oll tflsfl s.^ o. ^v- o11^E(etchant)(e.g. 

ilr^KHF) -g-*» A>-g-^- ^ 514. # 7 1 ^I^eo]] ^ 2 4i 3 i X]Hd ^ 

<31> ^ rfP>A] *^.Cf Dj ^ ^-g; 7 fl^-«7> # <a^-oll 
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^7>a1^o.s^] ^ CMP ^ -f-*fl XlT^}- ^ £U1^, ^ 

^4 <#^o] ^ #a1ZL» ^ # ^ 7fl^^l i^Sfl^ Xl^sl^r XI # 

ofl <>l*fl ^*q<2] ^ nfl^( g ap filling)* 4-^>7fl ^ ^ flt=h 

nj-^, ^£Xl 7l^r Aj-ofl ^<^n| ^ xll °.S. *§^-s\JL, XU n>^a 

*ll 1 ^ 7fl^i- £±r XU 3fl€* ^ *Hl 3fl 

H-g- n}A 3S ^<2^M: XU £i=. p> 

i3f sflBi^ cfA] ^z]-^H *fl2 ^ 7fl^-f-l- 75)13 sfl^* ^ 

W. ^71 * ^ 7fl^l- Xl^Rr ^-^4 ^*>^, Xl3 4i3f ^ 
XlTl^-O.5.*), ^^Xl *fl^ ^ oJcK 

XU ^ Xl2 ^^W. XU ^ Xl2 4i3ff ^zl-^S.^ »U 

Xll ^ Xl2 7fl^l- XI 1 £ XI 2 ^iaf 5flEd# XI 2 4^at aH^iL 

4 XI 1 p}i3f XHSX1 tflSfl Aj-cfl^oi ^ ^4 s.^ o. ^ XI € H(et chant )5L ^ 
sfl^i* aj^^ o. s *|zJ-*M ^12 s-al ^j-g XI 1 711^1- ^Aj^J- cfAl 
X12 ^iHf Xm-I- ^a.^. Aj- 7 ) ^c^^ ^z^cr) til oil- £lfe 

»* ^O^^V 2fl El* ^A^tf. tiV£Xl 7m Aj-ofl ^^*H *k<&^ 3)1 

^ ^€ Xll 7fl^-^-# "fl^*>JL f CMP ofl*l ^ ^«fl 3>HQ2\ s£ 

^°1 i^#€ afl^l XI ^ X]7l*>al ^4? l-^nl- ^^^4. ojofl 
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4iafi ^^W. H ^^f, til<>)«- SE^r 5]^ *fll ^ ^ 

<H] ^1 ^iLt} e ^2 ^-S] ^sJH^* 5L^-«Hr ^2 SSeflxl^H ^ 
7l *fl2 ISell^liS 2fl^* ^-g-§M sfl^l *fl?M 

sll^^- -ii^cf. D }i 3 f 3tfl^o] aIim^^S. ^z*£M ^2 ^ Sj-^Vsl 7fl^7> ^ 
£)ji, ^71 s-g- ^ ^<H1 ^*fl ^"71 * ^ SJ-^Hg 7fl^# nfl^ 

cf. CMP £E^ ^1^] «J] -f-*l] ^<g^ sfl^o} nfl^xl n>^3^ sflig 

^ ^r#* ^7^^-0.5.^1 =4* #^zL7f ^^^cf. 14 e}^, 3<*1)^ ^ ^ S- 

ein^ iLoirr. « s v^o. + oiob], 4-^^tHI ^ nil ^si ^ ^ 

<35> ^- HVtgo. ^ cl-ufA] ^ofl ol tiH ^ ^.Ifl xflofl #eiZL 

(localized dual damascene) ^^*>31, o]^*V ^ cfnfAl 
^V^l ^-g-^: 

<36> ol*> ( %2,isW 4i*H** ^^^1^-, ^ ^> 

71^ ^Al^^.ofl ^gfl^ ^Ilt!:5l7li4 ^51^ o>u)i^. 
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<37> ^Al<^l 1 

<38> £ 5a vfl*l £ 5h^r £ »li ^Al^ofl 4= ^ nfl^ aj-^-i; ^^^>7l $^ 

<39> AjAl^o]! OIO]^, ^nVo} Aj-J=L ^ ^>«-# ^7l^O.S. <&^f>}7) ^tf ^ 

* ££^r «H *°fl l^t ^*Rr ^-8- £ 5a vfl^l £ 5h°lH *V 

<40> s. 5a» ^S^l 71^(110) ^Hl i.^.i/^511^ c g^, ^ = 5}o] ul 

B ^1 -tf#*Kr £^#(120)ol ^^tf. 

<4i> ^>a. £ ^( 120 ) Aj-ofl^ Aiz^- ^1^(112) ^ ^<£^(130)°1 x}%}3. ^ 

^^-(130)^: #*>S tifl^S]^ E^## ^7l^O.^ Ap^r^l ^tr ^e)^- ^Vsj- 

#, l-^l-^l J£^r °lf2] ^€ *r 

<42> ^^^-(130) ^cHl^ *1U *}^3.#(140) ^ *fl2 ^H#(150H ^a>3^-S. 

1=K *fll n>^3^(14 0 )^ o]^ =4* #5iZL7> ^^Sl^ «M * SE^ 
S^^M ^ 7ti^fl- ^^^7l ^^^(130)4 Aj-ol^- ^z^^g- 

#^5L ?H W>^Al^cf. ofs^Ai, ^1 P>^a#(130)^r f-^tf^ 

#( fluorine-doped oxide), ^-rr^r^ -tlr^J-lrC carbon-doped oxide), 

■i:(Si-based oxide), HSQ, FOX, £E^ LKD fo S ^^cf. SE^r, *fll ^3.^(140)^: 
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^ el^]i(Cu recess)* H^*>7] ^ 150~300nm 

4. 

<43> *fll p>^3.#(140) ^Hl ^3tt *fl2 P>^a^(150)^r ^*>7l 3) 

*r 3^5. ^Sj-i-CSiON), e^^.^.^| Sl-^-#(SiC-based material), ^e) 

^•Til (Si -based material), -€3^31 ^5)-!- (Si -based nitride) ^ 

<44> *|12 p>^a#(150) ^Hl XSefl^liH ^(S^s]^ g^-)^r 4^-, #7l 3. 

£5^1^ Sf* ^ ^ ^ 1- wloi ^^^>7l ^tb iSsfl^l^H 

sfl€(160)# ^^tbcr. °1 ^-f, i^ell^liH ^(160 H £}*H ^#3^ Xl 
2 P>i3.(150)^ XI 1 #(W1)^: ^^Bf( 130)^1 ^^S)^ «H £E^r ^ ^l^^f 

<45> £ 5b» 5fl€(160)* 0 l-§-^f°i XU ^ Xl2 ^ 

3.#(140, 150)# ^ ^Zfth=r. ^1-71 £^ ^ofl ojsfl^, p>>i3# 2fl€ 

(140a) ^ Xl2 zim(150aH ^^^4. °1 ^ , XU ^ XI 2 ^i3f 5fl^ 

(140a, 150a)£: XU ^KWl)^ XU 7l)^f(142) ^ Xl2 7fl^f(152)l- i^W. 

<46> £ 5c» ^(ashing) ^KH 2 S0 4 ) ^ ^^^(H^O 2 H1 ^tr 

43 SE^r -B-71 ^H^tj) (Organic stripper) ^1 iS^H^E ^€(160)^- Xl 

71 fM}. 

<47> £ 5d» #2:^, ^-71 ^^ofl cflsH ^-sj. ^i(HF) -g-<^ 5L^Rr ^Zf^iL 

^ ^r^tr4. ^h(HF) -g-^^r Xl2 p}i3f 2fl^(150a)^l «l*fl 
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afll D}ia| 3fl^l(140a)<Hl ^-cfl^o.^. ^ Alz]- *m*Kr *M§* 7V^1 ^ , Tfll 

"}iaf 2fl^l(140a)^ ajU 7fl^f(142)» ^-8: -f-Sfl *!*8W. °H1 ^ 

z| o^o) ^ 7)1^(142)^ afli ^(Wl)^: ^«fl^ ^Tfl afll s.(W2)^r 7} 
*m *fll 7fl^(142a)7V ^^cK 

£ 5e« A}2 *>^a# 3flH(150a)* °l-g-*H ^ ^ 

# ^rl!t4. ^71 £^ *|zj- ^z}- ^^1^(112)0] ufl^l ojofl 

nj-e]-, ^<£n}-(130Hfe ^ ^ cc^. ^(i32)ol ^^q.. o] nfl , ^ #(132)£: 

*U 7fl^(142)^ ^4 ^ s.(wi)o.S ^^^cf. 

£ 5f* #2^, *l]2 4^Hf 2fl^l(150a) ^ ^ 7^^^(112)-i- aflTlS}- 

^, *H *(132)* ^^^-(130a), *ll3 ^flf- s|]^(140b) ^ ^ 

(120)^1 ^71 ^ 4 £E^r *H 1-(132)^ ^1 7fl^(142)£| *fli ^(Wl)4 

^o^^v 2]^o.S , 3.^ * IE^r «H *(132)^ <3^r 7fl^ 

(142aHl ^*1H SHh^. ^Aj^cHl ^c^Ai, ^ ^ tfl*] tijo^ #(132)^ ^ 
100~250nm ^J£°]tf. 

5L 5g ^ 51 6^8: %^*}#, *}°] #(132) ^ *fll 7fl^(142a)7> ^ 

^ 31^ (130a) ^ *fl3 ^a.^ 4^ (140b) ^H] ^-e]» i^Hr ^Sfl^-g- ol-g-s><*) 
$.7} ^(electroplating) ^r^tr^. °1 #7l #*)l*»£r ^3 ^ 10~30g/l 

Sttr 9= 100-300g/l ^ 40~120ppm ^2E, «>-§- <3*M1 ^ 15~45ml/l ^ 

-£ *2 «>-§- 9= l~4ml/l S^cf. °l^tr 7>^^ #7l &Of\<*£ 

«H #(132)ofl nfltr ^ «flfl ^ ^ ^^(uniformity)* ^^-^1 ^1 7] ^7H1# 
i^>^, ^7} ^7\A}S.±t #^1^11 (accelerator) ^ «h§- ^ ^l^ll (suppressor )7> ^ 
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4. #7l ■£-§- ^afl * «>-§- ^ «l-frS Hfl^M A^slfe nj-af cf 

<5i> #7) «>-§- <$AAS= ^S. ^ ^2] afl^ol $43 -*jM>HH ^ ^JE* # 

^« *M, *H- ^*L*l|fc §£r ^3 Sim ofl -¥-$H*1 

^■e)^ ^av #tfl3 o.s m>=7ll *>fe 

<52> ncf^i, #71 tiV-g- #^l^r * WH #(132)^ a^^M ^j- 

€ 7>^Al7l^ *H(X #2=), #71 ^^1^)1^ Jfr^ afll 7fl^(142a)Sl 7-1 

^ #(132) <£^£\ ^^21 ^#^r ^Al^l^ 71^-i- *Vcf(Y #2=). SE^-, 

afll "}iaf ^€(150a) #«>1H^ #71 «>-§- <3*MH ^f^l ^ ^£5. ^ 

#tVcf(Z olofl tq-ef, ^emi70)£r B«*1(STI) *g#3 ^HM*?! ^4 

U >^1 (Localized dual damascene regionHH ^#wM, * ifl*l «H #(132) 

0 <£^ ^51^(170)^1 ^^4. 
<53> £ 5h# ^SSl-^, ^71 JE^-ofl ^5lf^(i70)# ^#t!r ^ , 2fl ^( 130a) 

ol ufl^l SJ--S}- 7^1^ <£p}(CMP) ^ ^(etch back) ^-g- -f-^fl ^1 

1 2fl^(140b) ^ ^Sl^(170)^- alM^t)-. *H£M. sl^l^ iol^o) ^ 

ol a?ll 7^>^ ^ 1-&|^.(180)# 3#t!r ^ ^ ^jzf, #(132) ^ 

#ofl #^fil ^ nfl^ -?-^>7ll ^ &cf. 

<54> ^ XHl 2 
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<55> £ 7a vfl*l 5L 7e^ »]2 ^HH *W ^ nfl^ * 0 Vig-§- ^^j. 

<56> 5. 7a# , ShE^l 7l^r(210) ^Hfe ^i/JElefl <y <g^, ^JE. ej-o] ^ 

«1B ej-°l Sfl^Hr H3l#(220)°l ^^t}. 

<5?> ^-7] Sl-Jf £ ^^(220) ^H)^ ^4 x^l^(212) ^ ^^^-(230)o} *>3}l5. ^€ 

4. ^^(230)-^ ^*}3- Hfl^l^^ £^i#-§r ^7]^ AS. x}^}7) o.^, 

an*. 

<58> ^^^(230) #<*Hfe n>^a.^(240)ol ^^^4. n>iH^(240)^- 9.4* fEja 

A ^ # 2^" *H ¥^ ^« ^-^*>7l ^tr 7fl^» ^^§>7l 

^^^(230)4 ^o] *V ^zJ-M- ^Slfe ?H a>^^cf. 

4eH, ^H#(230)^r fci* ^-SRr ^B^Tfl 

HSQ, FOX, 5E^r LKD f-AS. ^ ^rf. jE^r, *r^^#(240)£: <=>1^^) # 

^ l-elzL* ^*Rr ^ eMl^(Cu recess)* iL#* r 7l qt i 5 o~300nm ^5^3] 

<59> #7] D>>i3.^(230) ^Hl^ ^ ^^5. ^(H^Sl^l &-§")* 

3fl€* ^l^Rr ISc|^|ae s)m(260)* ^^^cf. ol ^o. ( £ £ e|7lAE Sfllg 
C260)ofl ^*}<*| ivMTr ^3.^(240)^1 *)U #(Wl)-£: ^^^-(230)<H] ^SJtt 

^ «H M *1^<4 ^^1^4. 
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<60> £ 7b# 1-2:^, iSe^l^H sfl€(260)^r °l-§-*H ;g (130) 

^ °}-iH#(240)* 3^ -S-71 ^ ^ofl sfl^i(230a) ^ 

iaf 2fl^(240a)°l ^H^M, *Il€(230a) ^ *)-i£l# 2fl^(240a)^8r ^4 *IU 

^(Wl)^ #(232) ^ 7fl^(242)» Sf-*Vcf. 
<6i> 7c* olK 1 *3 ^ iBe]^ ^^O-S >Hl ^€(260)^: 

Xl^t!: 1 }. *U ISefl^liH 3flEi(260)*^ aflT^ ^, o}a 3 3flE](240a) *fl2 

211^(262)^: °1 nfl, *fl2 4€(262)<^1 n>^a 

# sfl€(240a)£r ^ *fl2 ^-(W2)°-3. 

<62> ^2 1£51x|ae 3)1^(262)^: 4^31 ^A°) ^S^M, #7l £ 

aiz]-^. ^^n| sflBi(230a)^ nfl^l ^^t}. zz. ^4, 7fl^(240a) 

^ c) A2 ^(W2)* #7fl S)aL, ^12 S-(W2)^ 7fl^(242a)« i^S^f- ^ 

z]-^ D}^3f s)l€(240bH 
<63> £ 7d# t£5}^, ffl^i ^ ^He^ ^3}-§- -f-*H *fl2 IS^I^iB sD€(262)-i- 

<^nv 2fl^(230a), ^z|€ °>^H# sfl^l(240b) ^ S}^ £^^(220)^1 
<64> Sg» Ul^ ^(232)-8r X| 1 ^-(Wl)AS. ^^M, # «1<H # 

(232)^ 7fl^-(242aHl o] #(232)^ ^ 

^ 100~250nm ^£.^4. 
<65> ^v 7 j ^ gi- alcH #(232) 7fl^-5jK242a)7> Q<&*\ sflE} 

(230a) ^ nj-^a^ 3fli£(240bH 1§H i^Kr 31*11^ ol-g-^H ^ 
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71 ^(electroplating) ^^tf. €«fl^^r ^3 ^ 10~30g/l, SttV «f 

100-300g/l, 5]= 40~120ppm, *>-g- «t 15-45ml/l ^ ^>-g- #3l*fl fif l-4ml/l 

£ S^cf. ^sflowo. t| nfl^ s.^ ^ 5«jH(uniformity)* *j=# 

*]?]7) $7 r *||* olej^ $7 r *||3.fc «>-§- ^^(accelerator) ^ 

9 *M1 (suppressor )7> 9X^. ^-§- S ^I^Itt ^3 Hfl^M iL^ 

^HHl ^-2r ^SMl A>-g-^ ^ oicf. uJ-iiH, ^*L*Hfe #(232)^ 

^5} #3 7>#A]7l^ 7l^g- *H, <3*Mlfe XI 1 7fl^ (242a) ^ 

7i^, ^ «-(232) a^^-o. #4^7*1^ 71^ fVr4. 

.£ 7e# #S*r^, &7] S.^ ^s]^(270)* ^, 4 € (230a) 

o] ^#^3 nfl^l 3^ 71313 <gn> ^ SE^r ofl *1 tf| ^f-Sfl afll nfiaf 

(240b) ^ ^Bl#(270)# XlTltbcf. zl ^-4, ajAfl^ £ l-^n^ ^ 

£ J£oU=7> 3711 7fl^d^ #&lZL(280)l- ^ ^ nfl^ S^-fr 

°U=7> 3711 7^& #E^Z1» ^^1- ^ 7 ^ nfl5 gj s.a^ -f^>7ll 
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11 

7]# #4 *k<£^, *fli 4i3f g 7fl2 *l-iH#* ^V^^s. %s§*\±z ^1; 
#7} afll £ 7112 4iH|| <*)zl-*H ^7i 41 ^ 7H^t ^1 ^ 42 
4iat ^#*Rr #4; 

#7l 41 °>^5L1- ^3 ^*HH ^2 7fl^l- g±r 43 

31- ^#*Hr #4; 

#7l 42 4i3t °l-8-«H #7l ^<a^-a- ^z^*h #7l 41 ^ * 

#31; ^ 

#7i ^^^°1 #7l 43 o}ia ^ #7i ^-^-i- 47l*>fe #41- 

i#s>fe ^ y o Vl 3. 
2] 

4 l %H1 #71 43 p}iat ^#*Rr #31 #7l 42 P}i3 SH} ^"71 

41 D liai tfl*H ^ ^-M: 4€Hl- *>-8-*H ^-71 41 u>^h» ai^> 
^ #3l<Jl ^ ^ °ti^ H o^. 
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[3^* 3] 

Xl 1 1H1 XI 1 Pfiaf^: 150~250nm^ ^TflS. ^5]^ $Sr f^o 

JL *r*r ^ X]^ «V^. 
[^t 1 * 4] 

XI 1 %H1 Si^H, -S-71 XI 1 ^iaf^- f-B-^ W#( fluorine-doped 

oxide), ^» f-^-er>^ carbon-doped Oxide), ^3^- XI #3M- (Si -based 

Oxide), HSQ, FOX ^ LKD5. # ^sH, #7l XI 2 

p }iaf^ ^5r!-(Si0N), t^tTll 2|-^-#(SiC-based material), -33 

^Xl W#(Si-based material) ^ ^3^X1 *JS)-#( Si -based nitride)^. <>l-¥-<H*l n 
# # *fM-S ^£l^=r 3* ^-^^-S ^ nfl^ 

[3^8" 5] 

XI 1 %H1 ^-71 ^*}7l ^<H1 ^71 XI 2 nj-^al- XI Tl^fe #7]1 

» 3 i^Rr 3* ^AS ^ ^ nfl^ « 0 V^. 
6] 

XI 1 "%H1 ^71 #7l ^(electroplating) ^-^^.S #7l 

^ ^Hl $>S3Sr 3* *Kr ^ *fl1j 

7] 

XI 1 #71 X13 t=}A a a o v 7 ] ^ 7]7fl ^ <gu>(Chemical 

Mechanical Polishing) SE^ ^ ^^^1 Xl^S)^- ^ ^^Jo.S s}^- ^-4=- 
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8] 

*l; 

^•7] afli °l-§-*H ^7i ^z**H ^-71 ^<d^H] ^li ^ 

^ #t11; 

A oM °fl^l #71 ^12 nf^a ^ ^>7l ^SKr 

9] 

*)1 8 SX°]^, #71 *fll 4iHf^ 150~250nm^ ^-^S. 

S y o V ^. 
10] 

^■i-, ^3 €-31 ^1-, HSQ, FOX ^ LKDS. c>l ^ a}bh^ ^ 

#71 ^12 *^£Lf^ ^sj€- €^#?ll ^#711 s)-^- 
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1- (Si -based material), ^el€-3l ^^^^1 n# ^ *>M-S ^ 

3* ^ *r^r ^ ^ y <HT 
11] 

12] 

XI 8 *cH #7l »12 ^ #7l ^-tf 71313 HLfe ofl*l 

«J] ^iLiS. XlTlS]^ ^JlS ^ ^4? *ti^ y <^. 

[37* 13] 

#7l #°1] ^1 ^ tr>^H#^r ^x>^ o_S- ^#*Rr #31; 

#7l ^12 4iaf >$H iseil^^H sfl ^^Kr #31; 

#7l iSEflXiB 2fl 4i3S #7l *fll ^ ^12 ^1 ^sr><^ z}- 7 l 

^11 ^ *fll * *fl2 711^1- *fll ^ ^12 4i3f ^ ^ *f ^ #31; 

#7l *fl2 f}^£l ^.1=1- #7l *fll sfl^ofl cflsfl 0.5. ^ a)4 ^ £ 

^ i^Bl #7l *fll 4A af Aiz}-^ *j|2 ^-9] 7fl3 7fl^« # 

^ X13 ^^at ^*Rr #31; 

#71 A)2 *}i£l» <>l-g-<5H #71 #71 ^^Ml ^1 #^1 * 

* ^#*Rr #31; 
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^7} *J<2^ #ofl #7] # * #71 ^J-^ *fl3 7fl^« nfl^Rr ^^^V 
^ #7fl; 3? 

#7] nfl^l #71 7113 ^ #71 ^f^g- ^T^Kr 

[^T 1 * 14] 

*fl 13 *<H1 &<H A 1 , ^"71 *fll n>^ 3 ^ ft4l# 5L^> 

^ #3*#, ^Sl^^l HSQ, FOX ^ LKDS °l#-<H2l n f ^ o]^ 

¥^3^. ^-71 *fl2 4i3f^ ^sl€- Wl-711 sWi-, ^sl^Tll 5f 

^^-31 ^sHi-S oi^^i af ^ *>M-S ^£l^ ^^-S 

^ °fl^ 'S-'a. 

15] 

2)1 13 %H1 5a°W, #71 ofl^H^ #S^.s.7ll -g-nfl, <a- £l j|c>^ -g-pfl, _g. 

*Rr ^ nfl^ tij-^. 
16] 

13 Si<H^i , #7l ^71 JE^- ^^S. ^-51* £^-*Kr 

* ^-^0.5. ^ ^4* nfl^ « 0 V^. 
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[^t 1 * 17] 

*)1 16 1H1 #71 ^-^ 10~30g/l, 100-300g/l, 

40~120ppm, #-§- ^^1^1 15~45ml/l ^ #-§- ##*H l~4ml/l# JL^fe #«fl°-^ a>-§- 

*H ^*J£l^ 3* ^Jis =4* D fl^ 
18] 

^ ofl*l «A ^^1 Sl«fl^ *\}7jS\±t ^^SLS. i5}^ ufl^ w o V^. 

19] 

cl i^Kr ^-i- ^%<L3. ^ ^4* nfl^ U"^. 
20] 

#51*11 7]^: -y-ofl ^<£b| ^ p].^ H ^o. #31; 
#71 ^-ofl i£ 2 |7|AE aflai-g- #7)1 ; 

#7l *fll ££e1|7lAE jrflEl^- PfiaS <#7] ^<£^ ^ ^-71 pfiHf# ^l^H 
1- *§^*Kr #31; 

^•71 *fli ^Hl ^-71 *)]i ^^^12^-^1 ^hh i^]it sts}b 

^1 2 ISefl^liB *8^*Rr #31; 
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^7} A\2 iS^l^liS sflU^ 4^35. #7l ^<£^ 3fl€°l "fl^W ^71 

i 

^-71 ^^SV #6fl ^"71 * £ #71 7^-^-1- "flfJSHr =-4=^ ^ *Rr 

^"71 i^§^ nfl^l ^-71 7112 £ ^>7] ^7]^ 

#« S^*Rr ^ D ti^ y o^. 
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